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RESEARCH MEMORANDOM

EIGH-SPEED AERODYRAMIC CHARACTERISTICS OF A MODEL
TATT. PLARE WITH MODIFIED NACA 65-010 SECTIONS
AND 0° ARD 45° SWEEPBACK

By Joseph L., Andsrson and Andrew Martin

SUMMARY

Wind—tunnel tests have been made to determine the aerodynamic
characteristics of a modsl tall plane having modified NACA 65-010
sections end & tepered plan form. Results were obtained with the
model tall plane umswept (flap hinge line perpendicular to air flow)
and swept back (flap hinge line swept back U5C to air flow).

The data show the lift, drag, pltching-moment, and hinge—
mcement coefficient variation with angle of attack and flap dsflection
» at various Mach numbers. Results are presented for Mach numbers
; from 0.40 to 0.875, with flap deflections fram -5° to 15° at low
Mach numbers and from —6° to 8° at the higher Mach numbers.

The Mach number of 1ift divergence for the umswept tall was
found to be 0.80, while the Mach number of divergence for the swept
tail was sbove 0.875. At a Mach number of 0.40, the wmswept tall
stg.J_'Led. at 12° angle of attack, but the swept tall did not stall at
20°.

If the unswept tall of an alrplane were replaced with a swept
tail (both talls similar to those tosted) and the tall area were
increased sufficlently to malntain equal static longlitudinal
stability at low speed, calculations based on the test results
indicate that below a Mach number of 0.80, the swept tall would
have greater drag but would require the same elevator atick force.
Above 0.80 Mach number the tall drag and the elevator stick forces
would both be consilderably less for the airplene with the swept
tail than for the alrplane with the umswept tall.
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. INTRODUCTION

Recently, during recovery of an airplane from a high—speed
dive, an wmanticipated abiupt pitch-up and a large positive
acceleration were encountered. (See reference 1.) In order to
dotermine if the tail characteristics of this airplane were affected
by Mech mumber, tests were made in the Ames l6-foot high-speed wind
tunnel of a semispan model of the horizontal tail plane of the
alrplane. The movable surface of the model tail plane 1s referred
to in thile report as a flap, for the results are applicable to
other control surfaces. The aerodynamic characteristice of this
model tall plane were measured with the f£lap hinge line unswept
and swept back L45°,

SYMBOLS

The coefflclents and the symbols used in this report are defined
as follows:

CL 11ft coefficient (L/g8)
Cp drag coefficient (D/qS)
Cm pitching-moment coefficlient about one—gquarter
M.A.C. (Mi/qS M.A.C.)
Che flap hinge-moment coefficient (H/qSp-be)
M Mach number (V/a)
R Reynolds mumber (oV M.A.C./u)
A agpect ratio <2h3>
8
F stick force 2 Cnp g bf EE:S pounds
stick length ¥ —=o
ade
where
L 1lif't of semispan model, pounds
D drag of semispen model, pounds
M pitching moment about the ome—quarter M.A.C, of

semigpan model, foot-pounds
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H.

or
ct
M.A.C.

be

85

and

R

Bg

hinge moment about £lap hinge line of semispan modsl,
foot—pounds

dynamic pressure (épva), pounds per square foot

area of semispan model, square feet

gemigpan of model, feet

chord of tail plane perpendiculsr to the hinge line, feet
chord of flap perpendicular to the flap hinge line, feet
chord of tab perpendicular to the flap hinge line, feet
mean aerodynamic chord, feet

flap span of semlspan model parsllel +to the hinge line, feet
tab span parallel to the hinge line, feet

root-mean-aquare chord of flap perpendicular to the hings
line, feet

mags density of air in the free stream, slugs per cubic
foot

velocity of the free alr stream, feet per secomd
speed of sound In the free alr stream, feet per secomd

vigcoasity of slr In the free stream, pound—seconds per
square foot .

engle of attack of model, degrees

Plep deflectlon relative to alrfoll, positive when the
trailing edge 1s deflécted downward, dsgrees

tab deflectlon reletive to flsp, positive when tralling
edge is deflected downward, degrees

control-stick deflection, degrees
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Cla = (glf', M

o - @

a, M
ENC)
e = (),

ACpy increment of drag coefficient

Note: The subscripts outside the parenthesis indicate the factors
beld ocomstant in dstermining the paramesters.

: TISCRIPTION OF NOTEL AND APPABATUS

The test model was half of the horizontal tall plane from a
1/3~scale model of a fighter airplane. The dimensions of the tail
are pregented in table I. This tall plane has a flat~sided flap
having a ohord equal to 25 percent of the tall-plans chord and a
tab having a chord equal to approximately 25 percent of the flap
chord, The ocoordinates of the airfoll section are shown in table II.
The flap was restrained by a cantilever beam to which were glued
resiptance~type strain gages for the measurement of the flap hinge
moments .

Mo separate the turmel-wall boundary layer from the model and
thereby eliminate the effect of this boundary layer on the teat
results, a reflection plate was mounted 6§ inches from the turmel
wall, .The tail, supported by the balance frame, had its plane of
symatry at the reflection plate. A fairing covered the model-—
supporting structure between the plate and the tunmsl wall. A
baffle was ingtalled on the model near the reflection plate te
direct the leaksge flow away from the model., (Bee fig. 1.)

Figure 2 ghows the unewept tall plane mounted In the wind tumnsel.
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RESULAS AND DISCUSSIOR

The tumnel-wall effects were comsidered to be negligible, and
the effect of leakage at the reflection plate was unknown; therefors,
no corrsctions were applied to the data.

The Reynolds mumbers for hoth tall pleanes are shown In figure 3.
The inoreased slope of the curves zbove 0.80 Mach number 1s due to
the order of rmmning the tests; data at the higher Masch mumbers were
cbtalned first when the air stream was coolest and consequently the
density higheat,

The aerodynamic charscteristics are presented for the umswept
tail plane in figures L through 8 and for the swept—dack tail plsane
in figures 9 through 13. The variation of drag coefficlent with -
Mach nmumber for both the unsewept and swept talls l1g presented in
figure 14, Figures 15 through 20 show the 1lift, flap hinge-moment,
and tab hinge-moment parameters.

Analysis of Wind-Tunnel Data

Lift.— The change in slope of the 1lift curves flor the unswept
tail in figures 4(a), (b), and (c) at about O° angle of attack for
the flap deflected 10° and 15° was probably the result of a shift of
the transition point on the teil .surface. Witk the flap undefleoted,
the maximum 1ift coefficlent at 0.40 Mach number was 0.Th at 12°
angle of attack. Tufts showed that the tip started to stall at
about 2° angle of attack and the stall progressed inboard with
increase in angle of attack. The stalling of the tip at such a
low angle of attack probably caused the low maximum 1ift cocefficlent.
‘The Mach esmber of 11ft divergence at 0° eangle of attack occurs at
about ©.80.

The 11ft parsmeter ag for the unswept tail at 0° angle of
attack decreased with inocrease in Msch number. (See fig. 17.) The
decrease in ay from 0.40 Mach rumber to ©.80 was due to the
increase in stabilizer effectivemess (Cr,, fig. 15) with no inorease
in flap effectiveness (CIg, fig. 16); above 0.80 the decrease in ag
was the result of a more rapid loss in flap effeoctiveness than
stebllizer effectiveness.

For Mach numbers of 0.40 and 0.60 there was & change in slope

P the lift es for the swept—baock taill at 6° angle of attack.
Bee figs. 9(a) and 3’(-1:). Above this angle of attack the 1lift~

curve slopee lncreased. This change In slope was probably the
result of & shift of the tramsition point on the tail surface
gimilar to that experienced for the unswept tall at 0° angle of
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attack. The swept—back tall 41d not stall at the maximum test
angle of 20°, 'The Maoch mumber of 1ift divergence at 0° angle of
attack ococcurs above 0.875.

The variation in the 1ift parameter af (fig. 17) with Mach
number throughout the teat Mach mumber range was amall. for the
swept tail in oamparison to that for the wmswept. The small
decrease In ag above 0.75 Mach number was the result of the
Inorease in swept—tail stabilizer effectiveness (CLg) while the
flap effectiveness (Crz) did not change si@iﬁca.ntly at Mach
numbers above 0.75. (Bee figs. 15 and 16.)

.~ The drag coefficients presented in figures 6 and 11
cannot be considered absolute, since the effects of the baffle
plate and the end leskage are unknown; however, the relative values
should be largely independent of these effects. The interference
effects and the poor acouracy in obtalning the drag data probadbly
nullified the low-drag range of these alrfolls, There wes a
pronounced increase of the drag coefficient of the wmswept tail
plane above the Mach mumber of drag divergence due to the shock
on the surface. (Bee fig. 1h,) For the swept—back tail plane,
there was no increase In drag coefficient with lnorease 1n Mach
nmumber to 0.875. Deflection of the flap increases the drag
coefficient of the unswept tall plane markedly, while the drag
coeffioient of the swopt tall iInoreases only slightly.

Pitching moment.— Figure 7 shows that the ochange in slope
(3¢ /30L,) % The pitching-moment curves with 1ift coefficlent was
greater at 0.40 Mach number than at the higher Mach numbers, The
change in the slope and the soatter of the data were probably
cagsed by the Inability of the pitching-moment balance to acou—
rately measure the small moments on the model at this low speed.

Flep hinge moment.— Figure 8 shows that the slope of the flap
hinge-moment curves for the wnswept taill increased at about 8° angle
of attack for Msch numbers below 0,80, This is the angle of attack
at which the tail plane astarted to stall, The unstable variation
of flap hinge-moment coefficient with angle of attack at 0.875 Mach
number is the result of the flap operating in separated flow. The
change in varlation of chfm and chfsf with Mach number, above

0.80, was due to the flap operating In the separated region produced
by shock on the tail plane. (See figs. 18 and 19.)

As shown in figures 18 and 19, the flap hinge-moment parameters
(chtq, and chﬁbf) for the swept tall remained about constant through

the Mach number range.
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Tab effectiveness.— In the determination of teb effectliveness,
the teb was deflected only negatively. The variation of tab
effectiveness (OChe/d5t) with Mach number is shown in figure 20.
There was & rapid loss in teb effectiveness for the unswept tall
above 0 .80 Mach mumber. Below 0.80 Mach number, a flap deflection
of +5 or -5 ohanged the tab effectiveness epproximately £0.0015
for the unswept tail. The teb effectlvenesa for the swept tall was
sbout constant with Increase in Mach mmmber and chenged sllghtly
wlth flap deflection.

Effect of Sweepback of the Horizontal Tall
Plsne on the Characteristics of am Airplane

From the wind—tunnel results, a direct comparison is not
possible between the characteristics of the swept tall and that of
the unswept. In order to illustrate the effect of sweepback of the
tail on the characterisgtics of an airplane, two hypothetlcal air—
planes, one having an unswept horizontal tall, and the other having
e swept-back horizontal tail, were essumdd. TUsling the wind—tunnel
data presented in this report, supplemented with other wind—tunnel
da.ta,? the tail size was chosen for each alrplsne so thet at 0.60
Mach number the static longitudinal stebility (OCm/dCL) would be
equal for each alrplane as well as the pliching-moment coefficlents
at zero lift. The following table gives the majJor dimensions for
these two alrplane which are identical except for the horizomtal

talls:
Unswept Swept—back
tail k50 tail
Wing area, square feet 237.00 237.00
Wing span, feet 39.00 39.00
Horizontal-tall span, feet 15.58 13.30
Horizontal-tall ares, square feet k3.56 76.59
Horizontal—tail incidence, degrees 1.% 1.5
Tail length, from 25-percent point of the
wing mean aercdynamic chord to the
elevator hinge line at the tall rooct,
feet 16.h7 16.k7

The varistion of the calculhted pitching-moment coefficlent with
1ift coefficient for both airplanes is shown In figure 21 for canstant
Mach nmumbers. Figure 22 shows the veriation of the neutral point
for both airplanes with the elevator free and fixed through & Mach
number range of 0.60 to 0.875. For the alrplene with the unsweplt
tall, the calculated neutral point moves aft wlth increase in Mach
mumber o 0.825, ebove which 1t moves forwaerd so that its locatlon
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at a ‘Mach number of 0,875 is practically the same as at 0.60 Mach
number. (See fig. 15.) This change in neutral point with Mach
number 1s largely the result of the change in stebllizer effectlve—
ness, for when the stablllzer effectiveness increases the neutral
point moves aft and vice versa. For the girplane with the swept—
back tail the neutral point moves gradually aft with Mach number,
due to the increase In stabllizer effectiveness. (See fig. 15.)

For a wing loading of 50 pounds per square foot at sea level,
figure 23 shows the calculated elevator stick forces and angles
needed to balance the two hypothetical ailrplanes in level flight.
For Mach numbers from 0.60 to 0.815 the stick force for the ewept
tall 13 equal to or slightly larger than for the unswept tail.
However, above 0.815 Mach number, the stick force for the swept
tail is less than for the umswept tall; at 0.875 Mach number,

125 and 600 pounds, respectively, are required.

The drag increment of the horizontel tails is shown in figure 24
for varlous Mach numbers. The drag of the swept tall 1s about 3.5
times greater than for the unswept tail at 0.60 Mach number, but
this 1s largely due to the greater area for the swept tail., At
0.875 Mach number, the drag of the swept tail is considerably
lower than that for the unswept tall plane.

CORCLUSIORS

The results of the high-spzed wind—tumnel tesits of a semlispan
horizontal tall swept und unswept indicate the following:

1. The Mach number of 1lift diverzsace for the unswept tail
was approximately 0.80, while that for the swept—back tall was &bove

0.875.

2. Above a Mach number of 0.80, and at low angles of attack,
the unswept tail plane showed a decilded loss In stabilizer and flap
effectiveness and an incresse in flap hinge-moment coefficient;
whereas in camparison the swept—back tell showed little change with

Mach number to 0.875.

3. For the two hypothetical alrplanes assumed in this report,
one having an unswept and the other having a swept—back-horizontal
tail, more area would be reguired for the swept horizontal tail
plane than for the umswept tell for equal alrplane static longltudinal
gtability at low speed. The alrplane with the swept tail would have
higher stick forces and tall drag at the Mach numbers below the Mach
number of 1lift divergence then the alrplane with the umswept tail,
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but above the Mach mumber of divergence the alrplane with the swept
tail would have considerably less stick force and tall drag.

Ames Aeronsuticel Iaboratory,
Natlonal Advisory Committee for Aesronsutics,
Moffett Fleld, Calif.
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TABLE I.~ MODEL DIMENSIORS

Unswept Swept back

Airfoll section, perpendicular Modified ~ Modlfied
to the hinge line (table I) . . . NACA 65010 TNACA 65-010

s

Sweepback of flap hings line

. (75-percent—chord line), degrees . 0 k5
Sweepback of leading edge, degrees . 16 61
Sweepback of 25-percent—chord line,

GOEIE68 « ¢« ¢ o o o s s s 0 s o . 11.5 56.5
Tail-plane ares, square feet . . . . 2,39 3.36
Span, feet « &« ¢« ¢ ¢« ¢ ¢ @ 4 4 o o 2.53 1.97
Mean aerodynamic chord, feet . . . . 1.03 1.89
Aspect ratio (based on full spen) . 5.36 2.31
Flap span slong flap hinge line,

PEOL o 4 o 4 a0 e o e b e e e e 2,36 2.36
Tail~plane root chord, feet . . . . L.k 2.68
Equivalent tall-plane tip chord,

£OOL o ¢ v o ¢ o o ¢ s o o ¢ o o o 0.45 0.73
Taper ra&td0 « v o ¢ « o o o o o o o .313 272
Root-mean—aquare chord of flap, feet <255 255

Ratio of flap chord to tall planse
chord (perpendicular to flap hinge

lirle) © a e e ¢ * 4« o & e & ¢ e o 025 '25
Teb span along teb hings line, feet Al BN
Ratio of tab span to flep span . . . .185 .185
Ratlo of tab chord to flap chord at

Inboerd end of t8b o « ¢« ¢ ¢ ¢ o« o .31 .31
Ratio of tab chord to flap chord at

tip Of ta'b . - o . . . e o e e ° 3 '19 019
Trailing—edge a-n.gle « 0 0o e o o e @ 5056" 5056“
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TABIE II.— COORDINATES IN PERCENT CHORD
FOR MODIFIED NACA 65-010 ATRFOIL

Station Ordinate
0 o]
0.5 0.767

.15 .923
1.25 1.154
2,50 1.558
5.0 2.175
T.5 2.,6h2

10 .0L0
15 3.664
20 L ke
30 Lk 760
35 k. g21
5,000

L5 L 962
50 L .800
55 4 512
60 L,11k
65 3.652
TO 3.115
75 2.597
80 2.087
85 1.577
90 1.066
95 556
100 .06

@

11
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Figure 2.— Model mounted in the wind tunnel.



NACA RM No. A7J22 Fig. 3

Swepft

/ Unswept

Reynold number, Rx 10~°
\\

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
[l L 1 L

2 g 4 5 .6 e .8 .9
Mach number, M

Frgure 3 — Variafion of Reynolds number with Mach number.

Unswept and swept back 45°.



Fig.4 a NACA RM No. A7]J22

1O

N

SRS
AN

Lift coefficient, G,

S

A4S (k)

-2 — vav o

0, a
VAV ° s
: v /5

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
i I [

-8 -4 0 4 é 2 /6 20
Angle of attack, Q, deg.

fa) M, 0.40
Figure 4—Variation of lift coefficient with angle of aftack.
Unswept; &;,0°



NACA RM No. AT7J22 Fig. 4 b

s
Al

)

. as
f

/AT
p W
e

A7

Ty o

eg)

<

/
/

N
N

Lift coefficient, G,

“<‘ﬂ[\ N
SR

N
qnoOnoe

HINO O

HATIONAL ADVISQRY
ﬁ{ CUIHIMTTEF FOR AIERONAliITICS
-8 -4 o 4 & 2 16

Angle of affack,q, deg.

(b) M, 0.60
Figure 4 — GContinued.



Fig. 4 ¢

NACA RM No.

1.0
1
J
6 _
' S A & E
. VAVl
<! %
g 2 f V&'’
:é 0 g LI( 7!
S 7 [/
X . 1 57
R / (deg)
[/ fee.
4 {7! ) % g
[l £ 8
-.6 i
- 8 ﬂ mq:ﬁgh‘?ﬁ%ﬁ‘;u‘ﬂcs
- - o 4 8 /2 /6
’ ? Angle of attack,Q, deg.
(c) M, 0.70 '

Figure 4.— Continued.

ATJ22



NACA RM No. A7]J22 Fig. 4 d

L0

(V)
N
S

AN
N
SN

)
|
|

Lift coefficient, G,
N
\ \ K
LN
n
\c\\
N

y g o
o 5
& o
]

A/ 0%
/

(/ NATICNAL ADVISORY
_ 8 0 CO!ICHITTEEI FOR AFRONAL:TIGS
-8 & -4 o 4 & 1z /6
Angle of alttack, @, deg.
(d) M, 0.75

Figure 4 — Continued.



Fig. 4 e NACA RM No. AT]J22

Lift coefficient, C,
o~
]
™~

S F cont T A e
8 -4 0 4 8 /2
Angle of altack, Q, deg.
(a) M, 0.80

Figure 4.— Continued.



NACA RM No. A7]22 Fig. 4 f

Lift coefficient, C;
S .
ii‘"ﬁ!
\ \
U‘\\

Ji /7 o,
/4

} a ¢

|/1/ v /8

NATIONAL ADVISORY
8 COMMATTEE FOR A{ERONAUTICS
- 1 1 i

-8 -4 o 4 8 2
Angle of affack, Q , deg.

(f) M, 0. 825
Figure 4. — Continuad.



Fig. 4 g NACA RM No. AT7J22

Lift coefficient, C,

NATIONAL ADVIS! QRY
1\

1 {
-8 -4 o 4 8 /2
Angle of attack, &, deg

(g) M, 0. 85

Figure 4. — Continuved.



NACA RM No. ATJ22 Fig.4h

Lift coefficient, C,

©

g O

w1 ° 5

( 3 /10

L v /5

=6
7

COMMITTEE FOR AERONAUTICS

_’8 1 1 I |

-8 -4 0 4 8 /2
Angle of attack, Q, deg

(th) M, O.875
Figure 4 — Concluded.



Fig. 5 a

NACA RM No.

2
5f (deg)
/5 \\\
. 0
—
B
o — T N
[~
5 . — \\\ \\
25 T T
0 = — ‘.4
[—
25
I / -6
-5 s i
\\\\_/ //
af’ -6 -4 . \_//
=8
o COMMITEE FoR AERONAUTICS
: 15
25 T~ -
[ —
S |1 N
- 75 N
% 5 \\ N
s =2 25 ]
O \\
8 0 — /‘/
[ —
R .. |29 | T~
3 1
-5 s O i S /
_ a, _40 \1\_‘/
T3 4 5 .6 7 8 9
Mach number, M
@ a,—6%—%4°

Figure 5—Variation of Iift coefficient with Mach number.

Unswept; &, O°

Lift coefficient, C,

ATJ22



NACA RM No. A7J22 Fig.5 b

&f (deg)
4 4
/S —_—
/2.5 Oy
10 ’\\\ 2 -
. =
Z5 \\\‘\\ 2
)
5 RNANE -
-+
25 Y S
o
~ 1 | , =
2.5 v - ':‘
5 \\/
\\‘\-
~4
o, —2°
i I% [
/2.
o /0 R
L2 75 AN
b A
K 5 N\
S \
"ﬁ o 25
E 2 -2.5 / /
~ —5 \-/
a, —/° COMMTTEE FOR AERONALTICS
_-4 | 1 i i
g 4 J -} 7z -4 .9

Mach number, M
b)) A,—-2%-/°.
Figure 5.— Conftinued.



Fig. 5 c _ NACA RM No..A7J22

)
&f (deg)
/5
/2.5 ~ ~
10 =y 4 o
L NN -
75 X\ 3
QO
) ‘ \§ 2 2
S LS
25 ANEY by
—— [ XY
0 >— 0 .
-25 // ‘S‘
-5 /
=2
a, 0°
.6
25 S s QY
. ——
ny 10 [ \\\
) —— N
~ 75 L n
® 5 HRAWN
S -2 = =N
< 2.5 >
Q o _ —
Q | _/
&0 2. e
3 N -
-5
=2 -
a, f/° cg:&T%ggA#OQ?wsag:Aiﬂcs

3 4 5 6 7z &8 =9
Mach number, M

€ «a 0% /°

Figure 5.— Continued.



NACA RM No. AT7J22 Fig. 5 d

8
Sf (degl B ;"‘& 6
T L—~ NN\
& TN @
/0 =N -
5 l/\ N §
I N
25 ] — | \\ P
o - / PN
)
a, 2°
& =
/5 TN
s 25 — 1A N\
6 /0 — ——N
- "] \
S 75 X
g 4 ° // .- \\\
‘; 25 // \ ~
Q (9} /, /’_)
. —
~ -5
., A, 4° | couhTod 088 umos
3 4 9 6 7 & .9
Mach number, M
@ a, 27 4°

Figure 5.—Continued.



Fig. 5 e ) NACA RM No. ATJ22

L0
6‘_f (deg) )
15 1T
/25 ‘_/——”/ _~ / 8 N
75 ] // "\\\ .‘Q:
‘_;)‘ | 7// \\ - 6 3
25 | | \\\ TR
- o
‘_____.———"", / o
o — 1 1 TN \\.c ©
"2.5 ul // e 4 ;:
/'/ G
_5 el
2
a, 6°
Lo /5 —
/25‘5 — |
/ —~
&Y
. 5 I
é 25 — /ﬁ —
S 61— o T I
© _/‘/ "1 ™~ \
g 25 \\,/
3 -5 "] .
F
a, 8°
NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
2 L \ L
3 4 ) & 7 8 9
' Mach number, M
B8 «a, 6% 8°

. Figure 5—Concluded.



NACA RM No. AT7J22 Fig. 6 a

N
16 :
Sf (deg) /
5 HE
14 — 0 H—F
=3 iy
————— /0 -
— AN
/2 I [ I
Rl
!
10 ;g ! II’
5 /A /I
g
X 08 ——
Q2 / r //
; I/ 1]
= /’ rl / /
S 06 y —
S Wil
Q z Vi / /I
/
3,'04 / :, f‘ f /
] \ T A /N7
A / . p A
/
02 N \\ ’/ /I '//,///
* N Ve
N\ -1
AR = =i NATIONAL ADVISORY
0 . COl'lHlTTEEI FOR AlERONA'UTIGS
-8 -4 (#) 4 & 2 /6
Angle of attack, O, deg
) @ M, 040

Figure 6.—Variation of drag coefficient with angle of

attack. Unswepf; &, O°



Fig. 6 b

NACA RM No.

20
o |/
' & (deg) .'l / /
-5 / /
16 —— 0 f/ 'l // f
—— 5 SV
----- /10 i
— [ 1]
14 A
il ,//
!
12 .’/ ll | f
/,' FI h ’l
S /0 ; ’I / /
¥ LA
S o8 L /
w AN
& [ A
S J b //
06 — 71
: 7
Q / / r‘ ‘/
04 A :/ / /
- \ /171
Y // // / /
02 e A Ay /
N EI
SN . combiTE ol SeR0NAurics
0 [
-8 -4 o 4 & /2 6

Flgure

Angle of attack, Q, deg

® M, 060
6.— Continued.

ATj22



NACA RM No. AT7]J22 Fig. 6 c

/8
16
-5
S /4
My /]
I
N7,
u~ //
3 /
308 7 .'A i
:: { I I
o ! i
3 06 / (g
s | Al
S \ ," / ,4'( / [
04 // /I T7
\NEB A AV,
02 &*"’ ,/ // ////
\.\\d_:/ /ﬁ'//
, R ot Yol e omaumcs
-g -4 (9] 4 & 2 /6
Angle of attack, A, deg ’
& M, 070

Figure 6.—Confinued.



Fig. 6 d NACA RM No. A7]J22

8

P /

&, (deg)
14 r 1909 /
—g /
—_——— 5 /
./2_ ------ 10

& f! J
.
3 \ /'//

Q

© .06

§' \ // ;’I‘ 7 //

S o4 \ ] II I' //

"N 4 /]

N v’ / ‘

oz

Y \’,, y
\:( \\ s {///
o= NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
0 1 1 1 {
-8 -4 o 4 8 e /6
Angle of attack, Q, deg
@ M, 075

Figure 6.—Conftinued.



NACA RM No. AT7]J22 Fig. 6 e

A4
&, (deg)
12 £ (959
: -5
— 17,
—_5
10 —t+—-—---— 10

Q
Q_‘.O& // /
s I 177
;‘E .06 7 2 /
S \ ! / [/
:_04 X\ ,,, A l’/ {/
S N ) SEWAEY
02 \ é‘:’ // /
’ DN
. NATIONAL ADVISORY
0 COlfMlTTEE' FOR A'ERONN{TICS

-& -4 o 4 8 /2
Angle of attack, &, deg

@ M, 080

Figure 6.—Continued.



Fig. 6 £ NACA RM No. A7]22

20
6 &f (deg)
-5
— 0
12 —
S s /)
) 7]
£ ol A\ Vi
S \\ Sy /
S o4 \\\\ ’," , ‘,//
S N1 LA/
02 RN 74
i} P T .
‘s -4 0 4 8 /2

Angle of aftack, 4, deg

® M, 0825

Figure 6.— Continued.



NACA RM No. A7J22 Fig. 6 g

14
& (deg)
—-5
/4 —_——— g
------ 10
/s /
£/
08 #
s || N/
Q v .
- :Y 4 /
S \\ /
v 06 '\ \ 7
::’ \\\ 4 i
t \\\\ // I/ /
S 04 < —
N | ./
o h
S
N
Qo2
NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
‘0 ] { ] 1

-8 -4 o 4 &
Angle of attack, O, deg

@ M, 085

Figure 6.— Gonfinued.



Fig. 6 h NACA RM No. AT7J22

16
14
& (deg)
-5
N/ —_—— g /
0 1/
! /
/
¢ 08 \ '/ /
- \ / /
\ !
§ 06 \ / /
@’ \ //
L. N
o N
S 04
.02
Goumﬂgg‘éb:ag:gﬁxu'ncs
0 (] 1 i {

-8 -4 o 4 g /2
Angle of attack, &, deg

® M, 0875

Figure 6.—Concluded.



NACA RM No. ATJ22 Fig. 7 a

il
< g A <Y 4 ?
H \ A H IS
s 2 6|/ g 2 \ ,J’S
uET ArmEE
X 0 :7" ¢ 4 '°'SJ-
I

' ¥é 5 ' ) ‘[ 5,
4 /| | @ew > (deg)

73] o -5 ' o -5
g

, a o I'!I B 0
/ o 5 o 5
€ 3 & 10 =6 —d A& 10
v /5 v /5

z 0 -/ =2 A o =/ 2
Pitching—moment Pitching—moment

coefficient, Cmy coefficient, Cpm
@ A'f: 0-405 couaﬁﬁg&oauﬂig%‘;uncs M, 0.60

Figure 7.— Variation of pifching-moment coefficient with [iff

coéfficient. Unswepf; &, O°



Fig. 7 b NACA RM No. A7]22

/0 147
(B
. p A
) s'
/ Jli I v
& a .6 ¢
S 4 k 2 11
Xy 4 \ \' ﬁ S (L Y
- q 1 ‘é’ 2 % - .4 ~ A
S b
;.g 2 | ‘ 2 2 o oo Y
3 7 J 3 ]
Q
X 0 < % I T o1 8 4
S 4{ ~
2, | c v
- i ! RERY
y [ &3
-4 6‘f -4 l_ 6‘f
(deg) I (deg)
O o -5 J‘ @ -5
-6 B 0 -6 : n o
o 5 ] © 5
A /0 Cg & /0
g v /5 -8 v /5
g o =/ =2 i o =/ =2
Pitching—moment Pitching—moment
coefficient, C,, coefficient, C,
B M, 0.70; COMMITTRE FOR AERONAUTICS M, 0.75

Figure 7 — Confinued.



NACA RM No. A7J22 ' Fig. 7 ¢

N : il
$ K 1IF R
sal bl S SN
- LT < 114
:§_2 S f LY ;§2 j\/
g iL/ﬁ*I 3 /!
3, [l SLoL19 9 |
3 T 4] 3 IR
ﬂ/_'// ol [
T |

-
!

-4
& ¢ S
_ (de g) jo 8| | (degq)
-6 e -5 —6 ] © -5
B O 4 B O
] o 5 o 5
=8 A& [0 =8 A /O
v /5 v /5
vy (7] </ =Z i (7 =/ r4
Pitching—momeant Pifching—moment
coefficient, Cp coefficient, C,,
G M, 0.80; NATIORAL AoVISORY M, 0825

ATIONAL
COMMITTEE FOR AERONAUTICS

Figure 7 —Confinued.



Fig. 7d NACA RM No. ATJ22

.8 8
. £ o
6 P .6
A e
ol 4 S' 4
SO s R
S, el g/ %, 9
ST Y 5 v
S o 1 S [ &
=~ 0 ] 14 | ~ 0 . //
S 17 R 1
=2 =Z _
HeE
g &
¢ r( _ré (de g; e él (defg)
-6 g _g -6 g -50
o 5 & 5
A /O A 10
-8 v /5 _g v /5
i o =/ 2 A o ~/ =2
Pitching-moment Pitching—meocment
coefficient, G, coefficient, Cp,
@ m, 0.85; ' M, 0.875

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure 7 — Concluded.



NACA RM No. ATJ22 Fig. 8 a

08 >
. T 4
62.04 ‘T\O\?\n‘ gde:gzg)5
E.. \L\ \‘]\0\0\‘L ] é5
E‘E‘: 0 Eﬁ\‘il’\“\L ~. \ % i.?;_
P S E %
S -04 I e \ﬁ\i \t v /5
S 0 ™ A
S k|
& -08 i kl T\?\-x TRP‘\ x\
R AEERSNRN\
§ =/2 ] KH&\K\T\!\.

-/6 \{f\\[r\\vlr y\ Y\\‘R

VAN

20 N \\é)’\ \Y;

\\\zll

Tzf:s’ -4 7] 4 8 /2 /2‘ ‘f“"‘;""“?“

Angle of attack, &, deg

(@ M, 040
Figure 8 —Variation of flap hinge-moment coefficient with angle

of aftack. Unswepi; &y, 0"..



Fig. 8 b NACA RM No. AT7]J22

Q
®

17
|

—moment coefficient, Cy,
]
Q
X Qo
—
o l:No ¥R
Saay

S
Q
T
)l
. pd
e
4
d

Flap hinge
% -

| \+\\\ﬁ
)
NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
-28 ik ooy s
8 -4 0 4 8 /2 6 20

Angle of attack, O, deg

b M, 060
Figure 8.—Continued.



NAGCA RM No. AT7J22 Fig. 8 c
08
s — |
T 04 2= —
.g w\\l)\ ‘.: \
?.% EI]\LJJ\'E]\-T |
3 N
s TN
MERE=SWEAA)
S L
§ . \A
' ] &
S708 T L Y \\[ (deg)
3 T P o -5
Q Y. A 25
T /2 ~ | m 9
H&ﬁ S 755
"/6 ET\‘ A /0
) —LY o 25
V\\ v /5
<20 g
COMMITTEE FOR AERONALTICS
_24 ] I 1 I
-& -4 0 4 & /2 /6 20

Angle of attack, A, deg

G M, 070

Figure &.—Confinued.



Fig. 8 d NACA RM No. A7J22

)
®

f

1, Cp
N
N

Q

08 N 5
T (deg)
7\(#....\_'& % 5

Flap hinge-moment coefficien
{ 1
N R
.
/ﬁ/ o
1
vd

(0]
A
a
A v 25
¢ & 5
g 75
-/6 rt\ é /205
v
20
o4 COMMITTEE
-& -4 o 4 & /e /6

Angle of attack, A, deg

@ M, 075

Figure 8.— Conftinued.



NACA RM No. ATJz2

Fig. 8 e

Q
®

f,cf;f

Q
Y

Q

A
/ //l 7' 1

Flap hinge—moment coefficien

‘?\- &

d T\ e -5
1 "% A 25

- B 0
2 v 2.5
1 o 5
g%
EL x g /2.5
-3 v /5

A
20 e \:f
COMMAIEE FOR AERONAUTICS

.._24 I I I 1

—-& -4 o 4 8 74 /6
Angle of attack, &, deg

© M 080

Figure 8.—Conftinued.



Fig. 8 £

. NACA RM No.

0
8]
/.

/

Chf

Q
A

[

g
T

‘EN
2
S
=
W
S
~ B >
S \\ N
S \ \\ \
5
' \ , F
3% f\m\g N (deg)
S _, U 5%
al N v 25
] - g 755
-/6 or A ..’0
) g /2.5]
N L v /5
B}
-20 ST
comllaTIONAL aOVISORY
24 f f roR AERONAD
-8 -4 o 4 8 /2 /16

Angle of attack, (X, deg

() M, 0825

Figure 8.— Continued.

A7]J22



NACA RM No. ATJ22

Fig. 8 g

o

B
o8 2
NN >
P ERERNua
) L *
1\

N .

=04

A

™~
aN|

\N\\u
N

Flap hinge—moment coefficient

K\ Y
e RN
*\ ;\ \ \ 2_> \

N\

N

4o 4P Q
N
O

/_\

JSTORDN

A

N\
K
S

(
\

-4

28

NATIONAL ADVISORY
COHH!TTE‘E FOR ‘iERONAI.IJ'TIGS
1]

-8 -4

Angle of affack, O, deg

@ M, 085
Figure &.— Gontinved.

o

4

&

2 /6



Fig. 8 h NACA RM No. AT7J22

(\ })
08
& \ /
).
ST
o L
S £ 2
(<)
3 NEAN
S N 8¢
|E & " { de g}
o <@ \ e -5
S =08 \\ A _20_ 5
< a
§ /2 E& \ §’> 2'55
B 8 75
£
ANy
-/6 v /5
| v
_20 \L
X
coutiATIBNAL ADVIBORY o
;—28 1 1 1 1
-8 -4 o 4 8 /2

Angle of atlack, X, deg

W M, 0875
Figure 8.— Concluded.



NACA RM No. ATJ22 Fig. 9 a

1.2
&
(deg)

1O © -5 /f
B o e
> & /V/Af

g 4 10 /ﬁ’/ﬁ/L_/o
v . ;g/ﬁ/’

g;l & /y’// }
: V4
/1
§ gl
& .2 /ijﬁzﬁ
oo
0 D
T
-.2 ¢ /ﬂ
d]
» cop T T e

-8 -4 () 4 & 2 6 20
Angle of affeck , O, deg.

@ M, 040

Figure S9.—Variation of [ift coefficient with angle of afttfack.
Swept back 45°% &3, 0°



Fig. 9 b NACA RM No. A7]J22

149}
&
(deg)
g o .5
a o
Lo //V'
6 é 10 /7 /9/)?’/G
» 15 /7"’ ; %
5 /"% //)g
S ///‘f Pof
o O "
3 2 Wa Y
(XY >
= 7 /ﬁ‘;///:f
~ o //V Gﬁ/u
1
e/;Ir/
-2 (74
o
-4 co‘u:ﬁ:rr'g?‘r"o:ngslggnﬂﬂm
-8 -4 o 4 8 2 /6
Angle of attack, &, deg.
© M, 060

Flgure 8. —Conftinued.



Fig. 9 c

ATJ22

NACA RM No.

9 u919(14809 1417

T9 ‘quajoly 209 1417

¥ N N N v,
[> G mM|
Ay/. N o/ N mu
A_//E.w/ S y/nﬁ/ S| 14
NNEEESEER\NEEEEE
N SRS
NNN TR
ymﬁ/fy RN
SR NN
390020 | TR\ AR
IS omoad | | PG > e
® ¢ v 9§y o

2

-4

Angle of attack, &, deg.

@ M, O70; 075

Figure S.— Continued.



Fig. 9 d NACA RM No. AT7J22

6
&r
(deg) Y ol o 4
© -5
a ¢ /Xf,//ﬁ’?ﬂ/ G
z > 7,/ 74 P
10 A /6 s
v /5 /V, (-)‘//Er\‘ S
b7 o 3
B X
~
g///g/ M, 0.80 B
4
6 -4
4 //V‘ /g o)
Y 2 d 75‘{2
s /ﬂ/fi/‘é
§ o /,sz ,//Q/
< 74
S L4
al” M,0.825
e cout e ol KRR cs
-8 -4 0 4 P) /2

Angle of afttack, @, deg.

@ M, 080; 0.825

Figure 9. — Continued.



NACA RM No. ATJ22

&
(deg) o e
FIREE7 7%
Ry 7
v /5 yéﬁ/
JJ/ 4
oA AR
f;/f / M, 0.85
oy
G(
4
Ja
< %, &
p.7:4
% 0 ,/’-i'. G"/
My 4
3 g £ "V #,0.875

-8 -4 o 4 8 12
Angle of affack, Q, deg.

® M, 085; 0875
Figurse S.— Concluded.

Fig. % e

Lift coefficient, G,



Fig. 10 a NACA RM No.

N

(deg)

Lift coefficient, C,
o
N

.1
N

J 4 ~) 6 e ¥ 9
Mach number, M

a, - 2°

™

(deg)

"
N

Lift coefficient, G,
Q
()

ADVISORY

NATIONAL
CO[MWTT!]E FOR ?ERONA:JTIGS

g 4 S .6 7 8 g9
Mach number, M

a,—1°
@ a,-2%-/°
Figure [O—Variation of liff coefficient with Mach number.

Swept back 45°% &, O°

A7J22



NACA RM No. A7]22 Fig. 10 b

4
b\l
~ & (de
IS 2 F g/
-2 /5
£ 10
S
S 5
S 9 0
-5
N
~ =2
3 4 S & .z 8 .9
Mach number, M
a, 0°
4
Ny o
- (deg)
s .2 /5
@
S 10
& g
3 o
S 915
o
~ NATIONAL ADVISORY
~ COMMITTEE FOR AERONAUTICS
,:,2 1 L | |
3 4 ) 6 7 .8 9
Mach number, M
o, /°
b &, o5 1°

Figure [0.—Confinued.



Fig. 10 ¢ NACA RM No. A7J22

<2
Q\ 5f (deg)
3 2 15
S 10
S 5
o Qg
© ' -5
-"’5 o
~

1 4 ) .6 7 .8 .9

Mach number, M
a, 2°

s p 5;, (deg)
\N
§ /5 L
& /0
S 2 5 —
3 2 —
£y coutAIEIAL ATE R s
~J 0 I L 1 |

J 4 5 .6 7 .8 .9

Mach number, M
a, 4°
G a, 2% 4°

Figure [0.—Continued.



NACA RM No. ATJ22Z Fig. 10 d

£
Ry %
- (deg)
s 4 5
Q@
S 10
- S
S 2 7, g
S - -5
S
3
o
J 4 F .6 e K- g
Mach number, M
a, 6°
&,
7
&
~ {ldeg]
o 5
. 0
s 4 5
g 9= —
E -5
s 2
o
o
.:] com%oawnvgnsgzuncs
0 I | 13 ]
J 4 5 .6 Ve g 9
Mach number, M
a, &8°
a a, 65 8°

Figure [0— Concluded.



Fig. 11 a NACA RM No. AT7J22

J4
|| |5 o /
-5 I
- = 50 l’l 7
- [1] ]
10 ————10 e
—_——5
: i
08 Aoty
§ Ly
S 1
;s .06 'l’/l//i/// _
B / 1/
> YL
S .04 77 A
S A/
I, Tt
02 /I /l////
%21 7
~ - ': - !
- - NATIONAL ADVISORY
0 COMMTTEE FOR AERONAUTICS
-4 0 4 8 /12 /6

Angle of aftack, Q, deg

@ M, 040

Figure |l—Variation of drag coefficient with angle of

affack. Swept back 45% &;, 0°.



NACA RM No. A7]J22

Fig. 11 b
14
&, (deg)
_5‘ /’
./2 _— 0 i 7
R i/
-—— /0 L
——/5 il
10 il
(>° /II/
08 iy
-, 7 /'
3 i1/
A AN
& /o /
g 08 VY
Y . ,'// A
> ! ’///
S .04 / a
| /
S V7
A7
o2 = /; 4
- '4 A/
= —_ NATIONAL AOVISORY
0 GOII‘H'ITTEZIFOR AE[RWUTICS
-8 -4 o 4 & 12 /6

Angle of attack, (X, deg

© M, 060

Figure [/I.— Continued.



Fig.

the NACA RM No. AT7J22
/4
5, (deg)
-5
/0 — g
————— 10
S e I 1/
g i/
S o6 / f/,/ / /
by T7,7Y
3 VAl
N 04 /) //
: U4
Q 7 'I
02 S 1,/ i % ///
&—4.2//
0 '-‘Fl ccr‘c‘ﬁtr'gg"“r'bﬁ‘lé'ﬁgﬂulncs
-8 -4 (7] 4 8 /2 76

Angle of attack, Q,deg

) M, 070

Figure !l.— Continued.



NACA RM No. ATJ22 Fig. 11l &

V07,
&s degl
08
—¢ ,/L
m— L/ o
==&/ s
i T 17 [ E
A // // / o4 Z:‘:
A
L ,/ 4 S
/r,’b,' 4 0z ]
D 7 // M, 0.75 g
o
08
< o6 .
- A
.§ ,/I /
;'E .04 / r’ //
§ ‘ rlll/’/ A
2,
& 02 /J’L’ "/
N N\ M, 0.80
S S i A 059
. il ol TR
- -4 o 4 & /2 /6 20

Angle of aftack, X, deg

@ M, 075; 0.80

Figure [//—Confinued.



Fig. 1l e

P’ 7
3§\>_J4 5227 M, 0.825
08
Q
© o6
Y /
o
S Z
;;; 04 / /77
S ,) //' A
g .02 \ ~ #,///’//",/
S NN M,0.85
= - — T
NATIONAL ADVISORY
0 CﬂllMlT E? FOR AERONAU;I'ICS
-8 -4 0 4 8 /2 16

NACA RM No. AT7]J22

8. (deg)

-9

08

———0
S —  —— 5 /

————= /0 -+
= i

06 S

04

.02

Drag coefficient,

Angle of attack, X, deg

(e M, 0825; 085

Figure /l—Continued.



NACA RM No. ATJZ2Z Fig. 11 £

08
&, (deg)
-5
S 06 7]
- —- 5
s ——0
3
<3
= 04
S A
g ,1 /. /
S 4 /
02 \ .«” £ /
S N A
g SN - ://
Q = NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
0 | L L |
-8 -4 a 4 g 2
Angle of attack, & , deg
(] M, 0875

Figure [F— Concluded,



Fig. 12 a NACA RM No. A7]J22

1.4 14
1.2 L2
¢
(deg)
1.0 10 °-
© 5
é, /0
8 8 /2 f
G !
6 <.6 \—T Ni
Oy © .
y H
3 4 § 4 )J
A W
S =
5 S
S .2 ¢ .2 £
& N ey
3 N 4
o o (J
=2 -2 J(P
-4 -4
z (9] =/ =2 A o =/ =2
Pitching—moment Pitching—moment
coefficient, Cp, coefficient, Cp,,
M, 0.40 M, 0.60
@ M, 040; 0.60 COMMITTEE FOR AERONAUTICS

Figure [|2—Variotion of pifching-moment coefficient with [ift

coefficient. Swept back 45% &, O°



NACA RM No. A7]J22 Fig. 12 b

1L.O > 1.0 5f
deg) (deg)
o =5 © -5
S 5 © 5
é 10 é /10
6 15 P 15
O?V q o % y
- (&)
o - 4
L <
o 2
E S
S < -2
.. -]
o o
o o
Q
- s 0
"-5 ~
-2
-4 =4
A 0 =/ =2 g o =/ =2
Pitching—moment Pitching— moment
coefficient, C,, coefficient, C,,
M, 0.70 M, 0.75

NATIORAL ADVISORY
COMMITTEE FOR AERONAUTICS

5 M, 070; 075

Figure [2—Confinued.



Fig 12 ¢ NACA RM No. A7]22

f
& (deg)
o 5
a O
5
6 A [0
v /5
~
O - S
o 0 [~
5 /A
R 1 3
So 0 @
S~ o
] / Q
° 0
o 0 5 =
BN L F i
~ /
4 <
-4 -4
g o =/ =2 N o -/ =2
Pitching— moment Pitching— moment
coefficient, C,, coefficient, C,,

M, 0.80 M,0.825

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

€ M, 080; 0825

Figure [2.—Continued.



NACA RM No. A7]22 Fig. 12 4d

&f &f
& (deg) & (deg)
e -5 © -5
g8 o g o
¢ 5 S 5
& & 10 6 & 10
v /5 v /5
~3
1<)
'-E" /Fﬁy ; o) Glfy
Y o 2 (/
S .2 ' - .2 s
S
8 0 9, é’ - 0 (f
- Y.
S LRV A 3 J |7
~ y
. /K
-.2 ‘!c{v -2
-4 -4
J o =/ <£ J 0 =/ 4
Pitching— moment Pitching— moment
coefficient, G, coefficient, C,,
M, 0.85 M, 0.875

NATVIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

@ M, 0.85; 0875

Figure [2.—Concluded.



A7)22

.04

4 Yn Yuarajyge09 juswow -abury doj

4
> o ¥ e @ §

ME. | AR

NACA RM No.

A

O

vaVAW Y s
u\.

L

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
2

"~
G
\V

i

0.40
o
S

'\\'\_\\

b 7
PV s
. W . valadi

M,
O~
[~
|~

il

N

/
A

T~
=0
\d\

M
i
/
7

.
[~

/
i

\V\

—¢
X‘\&
.\E
—
s
o
\VW

YEAEY LT
"
2

\O'§0.
- s

/6 20

2

&, deg
Swept back 45°% &y, O°

Angle of attack,
M, 040; 060

(a)

13 a

Fig.

i LI s
A\. wﬁyw ;v.hwwuw\ 0“,
HP /T ] 3o eeqeRere ALY N /171 13
Bpo < ak © Jo qaboodud|© ooy W (B

¥ o ¥ ¥ 9

. d i
b\b ‘1ua191J4200 wemEoE_nmmSQ_QEl

with angle of affack.

Figure 3. — Variation of flap hinge-moment coefficient



13 b

Fig.

AT7J22

NACA RM No.

}\u Qua1214 4809 Juawow—abury dol4

¥ ¥ % o
Q Q Q Q R

S|
\u\ Nw\\m MW
\Nn \N \.m\\u Y
lidldann; e/ PR AT
WAL/ N AL
iidild8 BN 88
niia gVl mr AL
FIEAPT L el LI AP R F T
o\“ E.M .\,.,N u\uw .Mu, 3 3. Mm\&“ CRS M,
é.onov.~.EmaQWeu Emmsslmm.m& Qat..w

/6

2

deg

a,

Angle of atiack,

(b} M, 0.70; 0.75

Figure 13. — Gontinued.



Fig.

13 ¢ ' . NACA RM No.

04
= o
0 N
\o .04
S
~08
>yt
&¢
(deg} /2
) .. o -5
QQ : A _2.5
- o O
S o4 X S 55
s S %
. \& .
%o i % et A& 10
- o /2
S é ol ™~ v /5
. \ N
§ =04 A« \@ ’ .
° X 0
8 S N B O
‘|§, w \Eﬁ\ ot
-E '08 \g
Q P
Q
u\? /2 M, 0.825 ~v
' NATIONAL ADVISORY
COrNITTElE FOR AlERONALIJTK:S
-8 -4 0 4 & 2 16

Angle of attack, &, deg

(e) M, 0.80; 0. 825
Figure 3. — Continued.

Flap hinge—moment coefficient, Cy y

ATJz22



13 d

Fig.

A7J22

NACA RM No.

b\b Yu819144909 Juawow—abuly dofy
o

Ix

<+
Q

Q

¥
R

©
Q

(deg)
o -5

A 25

0
v 25
© 5

/6

g 75
£ /0
o 2.5

a

/2

I

NATHONAL ADVISORY
COMMITTEE FOR AERONAUTICS

!

—0

L7

[V P T

7

—al o gre

(o}
-
CH

28

Lo ~3
A\,\G‘\\Q A%

=
P oA

M, 0.85

{ \
i
r
O ¢

RS
~J
M, 0.875

¥
3 o Ny 3 N

by, o T T I
0 G0819144909 Juswow—-abury dojq

-4

?

Angle of attack, &, deg

(d) M, 0.85; 0.875

Figure /3. — Concluded.



. 14

NACA RM No ATJ22
o2
E &, (deg)
2 08
$ © Lo
N /
3 A
S 04 — /ﬂ—ﬂi
s L
Q | A
0
3 5 6 7 8 .9
Mach number, M
Unswept
&% conlTioN povson
-
S 08
S &. (deg)
S z (759
“3’ /5
S 04 /' 5
| 5
N -71’
S Ao
0
3 5 6 7 8 9

Mach number, M

Swep!

Figure [4.—Variation of drag coefficient with Mach number.

Unswept and swept back 45°% angle of affack O°.



NACA RM No. ATJ22 Fig.
N4
N\
|
08 ] N
c
Lo =
04 — ===
3 4 S .6 7 - g
Mach number, M Unswep?
&, 0° ~——— Swep?
/2
//-\
1
c,
LG( g g
04 e B e
NATIONAL ADVISORY
GC:MMITTE'E FOR ?ERONAlIITIcs
3 4 ) & 7 8 .9
Mach number, M
a, 2°
g2
/\
sl
.08 |
GL“
_ -1
.04 ==
J & 5 .6 e .8 g
Mach number, M
a, 4°

@ &, 0;2%4°

Figure [5.—Variation of [iftf paramefer Ci, with Mach
number. Unswept and swepl! back 45°% &f, O°

15

a



Fig. 15 b NACA RM No. AT]J22

A2
.08 o
c Ve
L s R A A O P
.04
J 4 5 .6 7 ] g
Mach number, M
&, 6°
Unswept
———Swep!
.08
T =
04 T~ T T 7
./
~V
0 cpu:iﬁ'?g Ab"&n‘?élgguax}mcs :
3 4 5 .6 7 .8 .9
Mach number, M
a, &8°

) Q& 6% 8°

Figure (5— Concluded.



Fig.

NACA RM No.-AT7J22
.04
/_
c A
& \
0z \\
o
3 4 5 .6 7 8 .9
Mach number, M
° — Unswept
&, 0 — — — Swept
04 ——
G, AN
d \
.02 ‘\
o
J & O K e 8 g
Mach number, M
a, 2°
04
G‘L ™
&
N
.0z AN
T 71~ NATIONAL ADVISORY
0 WF FOR AFRONAU]TICS
.3 4 S .6 7 8 .9
Mach number, M
a, 4°

@ & 0%2%4°
Figure [(6.—Variation of [ift paramefer Ci, with Mach

number. Unswepf and swept back 45°% &f, O°

16 a



Fig. 16 b NACA RM No. A7]J22

o4
CL ~
& \\
02
(9]
J 4 5 .6 7 .8 9
Mach number, M
a, 6°
Unswept
— —— Swep!
04
S Py
(;L d\
& \\
o2
o
3 4 ) .6 7 .8 .9

Mach number, M

NATIONAL ADVISORY
“ 80 COMMITTEE FOR AERONAUTICS
2

) «a, 6° 8°

Figure [6—Concluded.



NACA RM No. ATJ22 Fig. 17

\\

2 - \\\

couti e oA s

g 4 5 & e 8 9
Mach number, M

— Unswept
——— Swep?

Figure [7 — Variation of [iff effectiveness parameler (g
with Mach number. Unswep?t and swept back 45%
angle of aftack, 0% &f, O°



Fig. 18 a

—_— ] o
—-——---.——7’q

for
<008
=0/2
. 4 S N 7z .8 .9
Mach number, M
o, o°
Unswept
— — — Swep!t
0 _—
T+ ] et - ——

-004 \
h | \ /

far \V/
=008
oM o AERONAUTICS
=0/2 1 1 1 1
J 4 b .6 7 8 .9
Mach number, M
a, 2°

(e} ac, 0°,; 2-.

NACA RM No.

ATJ22

Figure [8. — Variation of flap hinge-moment parameter

Gﬁfa‘ with Mach number.

&, 0°

Unswept and swept back 45%



.NACA RM No. A7]J22 Fig

=0/2

3 4 S £ Ve .8 9

Mach number, M
a, 4°
Unswep?
—— — Swepf
o
— T - - —— T ——t
=004 ——
h N

f \
0\(—.008 \ /

NATIONAL ADVISORY
COHMITT‘EEI FOR AIERONAU[TIGS
1

Mach number, M

a, 6°
(b) &, 4°, 6°.

Figure /8. — Concluded.

4 S 6 7 .8 9

.185b



Fig. 19 a NACA RM No. A7]J22

-l

O
o
(v

=0/2 K

=0/6 '
. 4 ) 6 7 8 9
Mach number, M
oc, o°
——— Unswep!?
— — — Swept
(7]
K‘_\§~—_ S L = T e = [
=004 ]
th
&
-008
|
~— /
=0/2
NATIOHAL ADVISORY
COMMITTEE FOR AERONAUTICS
_..0 /6‘ 1 1 I I
. 4 I & 7 K- .9
Mach number, M
a, 2°

@ & 0% 2°
Figure 19 — Variation of flap hinge-moment parameter 0,:,,5

with Mach number. Unswept and swept back 45% &f, O°



NACA RM No. A7]J22 Fig. 19 b

0
) e — " e T S, /— =~
- = 004
a, 4° :
=008
C,
h
[ —— f6
-0 /2
o \\ -0/6
=004 = —— == —=020
~-"\
a, 6° ~
c =008 =024
hfé’
\\
=0/2 \
N\
—=0/6 \
——— Unswept \
—— — — Swept
=020
E \
oo oA s | [\
T3 4 5 6 .7 .8 )

Mach number, M
(b) a, 4°; é°.
Figure [8. — Concluded.



Fig. 20 NACA RM No. ATJ22

o
//
&f (de
~002 r _(deg) /,// A\
5 /]
ac
—_t _ | — | /
28 ;004 0 = —
4 . //
I
—006(—1=2
I 4 5 6 7z 8 g
Mach number, M
Unswept
o
&f (deg)
s -
— o
o6, “O%2—-5 [
f .
2%;
=004
NATIONAL ADVISORY
COIMHITTEE FOR AIERONAl:TICS

3 4 b £ 7 .8 g
Mach number, M

Sweplt

Figure 20— \Variation of fab effectiveness with Mach
number. Unswept and swep! back 45°% angle of

attack, 0% 6r, O% fab angle approximately —5°



NACA RM No. A7J22 Fig. 21

‘6o
o .
L0 & 65 .0
g .70
Z 75
~ 775 Q
.8 \‘ .80 .8 ‘\
£ 825 :
5 85
6 875 6 e
> &
~
e 7 /7% i
s <
< g @ o
/ S
'E 2 s 2 02O 79’
S 3
(<]
> ©
o0 S 9
=2 =2
. oA RO s
04 o =04 =08 04 o =04 =08
Pifching-moment Pitching—-moment
coefficient, Cp, coefficient, Cp,
Unswept ftail - Swept tail

Figure 2/— Predicted variation of pifching-moment coefficlent with
lift coefficient for an airplane with the horizontal fail unswept

or swepl back 45° Elevator, O°



Fig. 22 NACA RM No. A7J22

S
= 40
RS /
S o —t
2 § 30
.
&
2 Q
>
2 20
3 4 5 .6 7 8 .9
Mach number, M
Elevator fixed
Unswept
—_—— —— Swept
g 40
o3
L w -
g. § 30 "—.‘:—_ _A.__—-w/’ﬁ\
S
"E Q NATIONAL ADVISORY
@ 20 GOIMMITTE$ FOR AEROHAU;I’ICS
<
3 4 J X} e - g

Mach number, M

Elevator free

Figure 22—PFredicted variation with Mach number of neutral
point for an airplane with the horizontal fail unswept! or
swept back 45°  Equal sfafic longitudinal stability at
Mach number of Q60; wing /loading, 50 pounds per

square foof; sea /level.



NACA RM No. A7J22 Fig. 23

o
>
~\\ -2 *QL
< 4 @
\) -6 §
3
_8 Q
.
/0 .g
600 12 8
Unswept /2 W
—_— —— Swept
500
(7Y
] 400
Ny
S 300
<
<
8
& 200
S
-~
S
3 100 ' / ,/
x /
NMATIONAL ADVISORY - ‘ﬁ//
0 OOM?ITTEErORAl!'lONLUT:GS
3 4 ) .6 7 8 9

Mach number, M
Figure 23— Fredicted variation with Mach number of elevalor stick
force and angle for an airplane with the horizonfal fail

unswept and swepf back 45° Equal stafic longitfudinal
stability at Mach number of 0.60; wing /loading, 50 pounds

per square fool; sea /level.



Fig. 24 NACA RM No. AT7]J22

[y
S o
3 028
>~
2
3 024
S
N
S
< 020
S Unswept
o —— —— Swep!
.06
®
3
>
g N/
L
S
o
N .008
S /
g
= 004 T
il l/
COMITTEE FoR AERGNAUTIGS

3 4 5 6 7 .8 .9
Mach number, M

Figure 24— FPredicted variation with Mach number of the
horizonfal fail drag for an airplone with the horizontal
tail unswept and swept back 45% wing /[oading, 50

pounds per square fool; sea level.



